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Audit Objectives

The objective of an audit is teerify the adequacy of the operational characteristi¢iof
facility's quality assurance practices, specifically as they relate to the control of metrology.

Audit Purpose

The purpose of the audit is to ensure thatQuality Assurancd®rogram requirements
which address the control of metrology, or MeasuringTestEquipment{M&TE), used
at facilities which may besubcontracted to Electric Transportatiépplications. This
includescontrol measures fall aspects of thealibration and userocesses, repair and
rework ofdefective instrumentation. The Audit Plahall includebut not belimited to,
one or more aspects of the following:

« Control of the facility's metrology calibration processes

« Control of the facility's metrology calibration standards

« Control of the facility's metrology procedures

« Control of the facility's metrology records, including retention requirements
« Control and reporting of defective metrology

« Rework/repair of defective metrology

« Rework/repair of metrology which fails in service

Audit Requirements

The Quality Assuranc€QA) Plan beingauditedshall have beedeveloped in accordance
with the requirements of The National Bureau of Standards Handbook (NBS/HB)-145, or
anothersimilar document. The QAPlan is required to contaicontrols for thosatems
specified as necessary the NBS/HB-145. For thoséems required byhe NBS/HB but

not specifically contained in the QA Plan, thtba NBS requirements for alternativesist

have been followed.

Audit Personnel

Personnel who conduct the auslitall either beérained or have experience in this type of
activity. Training may be formal, such #isough post-secondary or post-graduate studies,
or through an approved generally acepted Industry o€orporateTraining Program.
Experience should have been gaiti@@dugh actuabuditing of QA Activities or Plans at
other facilities or companies, whicmay include those controlled byFederal orState
Governments. Individuals should be capable of being certified asuditor to the
requirements of the QA standard used as the basis for the QA Plan being audited.

Personnel who arassigned as members tife audit teanshall havethe experience,

training or educational background, identified in Section 8.7, necessary for them to
participate as audit team members.
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Audit Documentation

The documentation used and generated during the Audit Process should be retained as a

permanentpart of the audit package. Copies of the completed auiditjuding all
checklists andeports, noted digienciesand any corrective action activityeports,shall
be made available tall members othe audit team, awell as tothe management of the
facility being audited. The auditedacility shall maintainthe results of the Audit in
accordance with the external @&udy requirements of their QA Plan, if so stipulated. If
not otherwise stipulated, the results of the auwthall be maintained untthe date of
completion of all activities addressed by the governing contract.

All documents shall be signed by the person complétiaglocument and the Audieam
Leader. Thenames othe audit teammembers shall be listed the document. Thénal
Audit Package W be signed byall members ofthe Audit Team, andigned by the
Manager of thdacility or groupbeingaudited, or a designated representative. Theslke
signatures shall battachedfollowing completion ofthe exit meetingprocess, anavill
signify that allsigners have been madeare of the auditindings, and have received a
copy of thefinal report. Signatures of additionalacility personnel, as required by
NBS/HB-145 or the facility's QA plan or audit program, shall be affixed as appropriate.

Audit Process

The auditshall utilize checklists and interviews to obtaitata. Procedureand controls
specified by NBS/HBL45 and others asay bespecified bythe Facility's QA plan are
subject to review. @ly datawhich is relevant tahe particular process under reviewl
be collected. Evergttempt vill be made to keephe identify of interviewees confidential,
as individual reproach is not the intent of this effort. Audit findimg&h inthe opinion of
the audit team are considered or judged to be unsafe, or cordddmmably expected to
jeopardize thesafety ofthe intervieweeptherindividuals orequipment, or which iturn
could jeopardize the safety of subsequent individsakl] bereported to aeniormember
of the Subcontractor’s organization.

Audit Protocol

Audit activitiesshall take place atthe sub-contractor'&cilities, unlessotherwise agreed
to in advance. Activitiearelimited to thoseactivities identified in this Plan. Activities not
under the scope dahis Plan shouldhot be audited, butmay beotherwise noted or
reported.All ETA personnelinvolved in the audit at the subcontractorfacility are
required to followthe confidentiality guidelines anthe security andafety requirements
of that subcontractor.

All findings of the Audit shall be maintained confidential untihe reporthas been
completed, reviewed and signed &y members othe Audit team, or their designated
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representative. Thénal reportshould be maintained as previously stipulatedandty be
maintainedfor longer periods, as directed by tlfecility's requirements for records
retention.
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8.0 Audit Activities

8.1  Quality Assessment

The term that describeboseactivities andprocedureautilized to monitor the
effectiveness ofhe quality control program and to evaluate tipgality ofthe data
output. $iIch an assessment can be from either an internal or exégmalach.
Because this assessment is intended to quathiy reviewed activities as
satisfactory or unsatisfactognly as theyrelate to the EVAmerica Performance
Test Program, it W be implemented using an exterregpproachThis Plan could
be utilized in either mannehowever. Appendices @rough Gshall beused to
document the results of the assessment

8.2  Quality Assurance Program Document

The various aspects of the QA practices should be developed and described in a
QA program document.This document should describthe maintenance
procedures for facilities and equipment, the control charts todnetained and the
records of "out-of-control" that should bept. [As used here, out-of-control
means thathe records in questiohave been removed from controllsthtus,

either by time frame or supercession.] Thiegram isonly as effective as it is
systematically implemented. This means ttied QA Programshall have been
formally establishedand that it documents thpolicy and procedures to be
followed.

8.3 Documentation

All datashall be technicallgpound andegally defensiblgthatis, supportable by
evidence of unquestionable reliability). Requiremdmots specific activities and
personnel qualification are set forth in Section 8.4, 8.5, 8.6 and 8.7miimum,
recordsshall beboth adequate and accurate, and should contairfollog/ing
items:

8.3.1 What measurements are being performed,;
8.3.2 Name of the individual(s) performing the measurement;

8.3.3 What time the measurements are made:

8.3.4 How measurements are made:

8.3.4.1The kinds of equipment being used,
8.3.4.2 Calibrated or not calibrated and any supporting data
8.3.4.3 Methodology for measurement

8.3.5 The data obtained

8.3.6 Calculations used to collect or quantify the data
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Quality assurance support
Reports

Laboratory Administration

The following administrative practices have beeatentified as necessary for
providing proper management of a metrology laboratory and to facilitgaed
measurement. These items shoulgpbeEsent in onéorm or another.They may be
duplicates of those mentioned previously.

8.4.1
8.4.2

8.4.3

8.4.4

8.4.5

Maintenance of Standards and Instruments

Maintenance of a proper laboratory environment, including:
8.4.2.1 Laboratory temperature;

8.4.2.2Laboratory humidity;

8.4.2.3 Laboratory air flow/currents;

8.4.2.4Vibrations;

8.4.2.5 Restricted access;

8.4.2.6Cleanliness.

Filing Systems, including the following separate categories:
8.4.3.1Reference Materials;

8.4.3.2 Annual data sheets and reports;

8.4.3.3 Reference standards, reports of calibrations and tests;
8.4.3.4 Reports of Calibrations and Tests;

8.4.3.5 Correspondence.

Numbering Systems for Tests, including:

8.4.4.1 Calibration tests and tests, with the year, sequence number;
8.4.4.2State name (abbreviation or initials);

8.4.4.2 Master record of all test numbers, items, dates, submitters;
Training programs and records, including:

8.4.5.1 Records of a continuous educational program;

8.4.5.2 Participation in NBS training Programs (required)

Laboratory Records
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8.5.1 All datashould be recorded in notebooks or @ata sheetspecifically
designed for the purpose.

8.5.2 All entries shall be dark and clear enough for photocopy.

8.5.3 Erasuregincluding the use of whiteout oany similarsubstance) are not
permitted in notebooks or data sheets. Ifemror is made, itshall be
crossedut with a single lineand thecorrect data recorded. Tlmatials of
the person who made the change, along with the date of the dialigee
recorded in the margin at the point of error.

8.5.4 Clear identification of wat was tested, how thmeeasurements wereade
and by whom areprime requirementsAny deviations from standard
practices shall be documented.

8.5.5 Theldentity ofthe sample or itentested must banquestionable. This may
require a chain-of-custody, providing evidence of positive and unbroken
custodial action for theample ortestitem. There should be no gaps of
custody,unless suclgaps can bédentified as having beetue to locked
storage or shipping container.

Calibration/Test Report Preparation

Test reports are theiable output of thelaboratory/facility. They should be
prepared with the utmost care to enghiey accurately convesll of the pertinent
information of the testingactivity. A properly preparedest reportcan be

considered a "stand-alone" document, wmgch contains orefers toall of the

information necessary to justithe datatherein. Itmay containfill-in blanks, or

may contain a detailed narrative, dvoth. Appendices A and B contain
recommended formats for these processes. Regardless dihdahdorm, the

following information shall be included:

8.6.1 Client;
8.6.2 Purpose of the test (or reference to a "motherhood" document);
8.6.3 Description of the test/calibration item, incing:
8.6.3.1Manufacturer's Name;
8.6.3.2Manufacturer's Model Number;
8.6.3.3Manufacturer's Serial Number;
8.6.3.4 Laboratory Number;

8.6.4 Test Methodincluding how the testwas done, ormexplicit reference to
another document, or narrative descriptions of the test activity.

8.6.5 Test Results
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8.6.6 Limits of uncertainty

8.6.7 Traceability/In-Tolerance, including;
8.6.7.1 Reference standards used,
8.6.7.2Traceability to national standards;

8.6.7.3 Whether onot theinstrumentation used was/was not in tolerance
at the time of calibration.

8.6.8 References
8.6.9 Signatures

8.6.9.1 The laboratory director or designated alterrsdtall sign all
laboratory test reports

8.6.9.2 Othersignersmay berequired, at the direction of the Laboratory
Director.

8.6.10Conclusions ofthe test,especially wherthe test is oimore than routine
significance. This is especialtyue whenthe conclusions drawn can result
in limitations on the results, whether necessary or desirable.

8.6.11 Each Test Report shall:

8.6.11.1 Begiven a unique characteristic identification number according
to the system developed by the Laboratory.

8.6.11.2 Be filed according to the Test Report Number.

8.6.11.3 Copies of thest reportshall beretained for aninimum of five
years, until superseded by a subsequent report, or until deemed by
the laboratory director as having no future value.

Personnel

A competent staff is an absolutecessityfor quality measurementEachmember
shall have areducational background, supplemented vegecific training and
experience, sufficient for the duties to be performed. Each pshstirbeaware of
and understand thesponsibilities of their position (which can be accommodated
by suitable position descriptions and indoctrination) and must tiev@ersonal
desire to perform them at a high level of competence. Further,ititd@duals are
critical factors in the operational aspectsqofality assurance. They must perform
technical operationsintelligently and skillfully, and in thefull spirit of quality
assurance requirements. To this end, the following should be verified:

8.7.1 Educational background of each individual,
8.7.2 Supplemental training of each individual;
8.7.3 Aposition description for each individual,
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8.7.4 Anindoctrination record for each individual.
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Glossary

9.1
9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

Accuracy - Closeness to the true or accepted (or nominal) value. See inaccuracy.

Calibration - comparison of a measurengahdard or instrument with another
standard or instrument fetect, correlate, report etiminate byadjustment any
inaccuracy of the compared.

Effective Date - The date, aftewhich a procedurehas been reviewed and
approved, that the procedure can be utilized in the field for official testing.

Inaccuracy - deviation froie true or acceptefr nominal) value. Inaccuracy
may result from both imprecision and bias (or systematic error) in the measurement
process.

Measurement Assurance Program - dhality assuranceprogram for a
measurement process thgantifiesthe total uncertainty of themeasurements
(both random andystematic components efror) with respect tonational or
other designated standards.

Measurement Process - A sequence of operations who's purposassgio a
number(s) that represent howuch of a certaintproperty agiven substance or
object has.

Precision - Thelegree of mutual agreement of independent measurements of a
single quantity yielded byepeatedapplications of aprocess undeispecific
conditions. It is theuantitativelystated by grecision measure such as a standard
deviation, for example.

Quality AssessmentThe procedures arattivities utilized to verify that a quality
control system is operatingithin acceptabldimits, and to evaluate thguality of
the product/measurement produced.

Quality Control - The procedures arattivities developed and implemented to
produce products/measurements of desired quality.

Randonkrrors - Errors thatary in a non-reproducible way (fortuitousigjound
the limiting mean.For alarge set of measurements, therrors aredistributed
evenly above and below the average. Atsnallerrors occur mor&equently than
large ones. Theserrors can be treated statistically by use ofthe laws of
probability.

Shall - Itemswhich require adherence without deviati@hall statementsdentify
binding requirements. A go, no-go criterion.

Should - Itemswvhich require adherence if all possible. Should statements
identify preferred conditions.

Tolerance - Thenaximum allowable departure of a standarfdom its nominal
value.
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9.14 Traceability - The ability to relate anindividual measurement result to national
standards of measurement.

9.15 Uncertainty - Allowance assigned to a measured value to ind¢ludemajor
components of error: bias and random error.
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10.0 References

10.1 Handbook for TheQuality Assurance of Metrological Instruments, National
Bureau of Standard$?ublished Novemberl986; Library of Congess Catalog
Card Number 86-600583.

10.2 ETA-ACO007, “Control of Measuring and Test Equipment”

10.3 ETA-QPO001, “Quality Program”

(11097 Etectric Transportation 7P ptications All Rights Reserved



Procedure ETA-QAO001 Revision 2 14

APPENDIX A
Recommended Format for Routine Test Report

Test Report

Issued by
(Name of Testing Laboratory)
Laboratory Report Number

Test Item(s)/Lab No(s):

Submitted by:
Date:
Purpose of Test:

Test Results*:
As-Found After Adjustment

Reference Information:

Test Method:
Traceability:
Data Reference:

Test Results Certified by (Name, Title, Date):

*See Test Report, if appropriate
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APPENDIX B
Recommended Format for Certificate of Traceability
Company Name
Company
Address
CERTIFICATE OF TRACEABILITY

Name of Device:
Model: Serial Number:

Submitted By:

The calibration was performed ofdate) . Thmbient
conditions were °C and %elative humidity.The itemtested was/wasot in
tolerance at the time of calibration. Any out of tolerance data are attached.

Data:

The primary standards tavhich the above data are traceable identified in thisreport.
The calibration of these standards is traceablaed\ational Bureau of Standards. Tdyeling
and certification ofall standards of measurement at tasility meet the requirements of MIL-
STD-45662.

Name of Standard NBS Report Date Calibrated Date Due

Test Results Certified by (Name, Title, Date):
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APPENDIX C - Checklist #1
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DOCUMENTATION
Sect. Requirement Acceptable Initials/Date
Yes No

8.3.1 What measurement is being performed

8.3.2 Who performed the measurement is noted

8.3.3 Time of measurement is recorded

8.3.4 How measurements are made

8.3.4.1What kind of equipment is being used

8.3.4.2 Data supporting calibrated/not calibrated is noted

8.3.4.3 Methodology for measurement is noted

8.3.5 The data obtained is noted and relevant

8.3.6 Calculations used to collect or quantify the data

8.3.7 Quality assurance support is noted

8.3.8 Reports are issued and complete

Comments, Exceptions, Corrective Actions, Etc.

Checklist Completed by (name, title, Company)

Date Initiated

Date Completed

Reviewed By (Name, Title, Company)/Date

Approved by (Name, Title, Company)/Date
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APPENDIX D - Checklist #2

ADMINISTRATION

Sect. Requirement Acceptable Initials/Date
Yes No

8.4.1 Standards and Insients are maintained /
8.4.2.1 Laboratory temperature is controlledL{ C) /
8.4.2.2 Laboratory humidity is controlled (35-55%) /
8.4.2.3 Laboratory air flows/currents are dampened /
8.4.2.4Facility is free of vibrations /
8.4.2.5Facility has restricted access /
8.4.2.6Facility is clean /
8.4.3.1 Reference Materials Files exist /
8.4.3.2 Annual data sheets and reports files exist /
8.4.3.3Reference standards files exist /

8.4.3.4 Reports of Calibrations and Tests files exist /
8.4.3.5Correspondence files exist /
8.4.4.1 Documents have a sequence number, with year /
8.4.4.2Sequence number uses State name (abbr./initials) /
8.4.4.2 Master record exists with appropriate data /
8.4.5.1 Continuous educational program records exist /
8.4.5.2NBS Training Program Participation is evidenced /

Comments, Exceptions, Corrective Actions, Etc.

Checklist Completed by (name, title, Company)

Date Initiated Date Completed

Reviewed By (Name, Title, Company)/Date
Approved by (Name, Title, Company)/Date
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APPENDIX E - Checklist #3

LABORATORY RECORDS

18

Sect. Requirement Acceptable
Yes

8.5.1 Data recorded in notebooks or data sheets
8.5.1.1Documents specifically designed for this purpose
8.5.2 Entries are dark and clear enough for photocopy
8.5.3 No erasures or whiteouts are present

8.5.3.1All changes are lined out, initialed and dated
8.5.4 Deviations from standard practices are noted
8.5.5 Sample or item tested identity known

8.5.5.1 Was a chain-of-custody used

8.5.5.2 Was locked storage or a shipping container used

Initials/Date

Comments, Exceptions, Corrective Actions, Etc.

Checklist Completed by (name, title, Company)

Date Initiated Date Completed

Reviewed By (Name, Title, Company)/Date

Approved by (Name, Title, Company)/Date
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APPENDIX F - Checklist #4

CALIBRATION & TEST REPORTS

Sect. Requirement Acceptable Initials/Date
Yes No

8.6.1 Clientis clearly identified /
8.6.2 Purpose of the test is described /
8.6.3.1Tested item's manufacturer's name /
8.6.3.2Tested item's manufacturer's model number /
8.6.3.3Tested item's serial number /
8.6.3.4Testing laboratory's number
8.6.4 Test method(s) identified /
8.6.5 Testresults are included and complete /
8.6.6 Limits of uncertainty are stated /
8.6.7.1 Reference standards used are appropriate /
8.6.7.2 Traceability of reference to national standards /
8.6.7.3 Test instrument in/not in tolerance at time of test /
8.6.8 References listed, as applicable /
8.6.9 Required signatures affixed /
8.6.10 Test conclusions are included and complete /
8.6.11.1 Report has a unique identification number /
8.6.11.2 Test Reports are filed according to Appendix D /

Comments, Exceptions, Corrective Actions, Etc.

Checklist Completed by (name, title, Company)

Date Initiated Date Completed

Reviewed By (Name, Title, Company)/Date
Approved by (Name, Title, Company)/Date
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APPENDIX G - Checklist #5

TRAINING RECORDS

20

Sect. Requirement Acceptable
Yes No

8.7.1 Individuals have appropriate education

Initials/Date

8.7.2 Individuals have supplemental training

8.7.3 Position descriptions exist

8.7.4 Indoctrination records exist

8.4.5.1 Continuous educational program records exist

8.4.5.2NBS Training Program Participation is evidenced

Comments, Exceptions, Corrective Actions, Etc.

Checklist Completed by (name, title, Company)

Date Initiated Date Completed

Reviewed By (Name, Title, Company)/Date

Approved by (Name, Title, Company)/Date
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APPENDIX H

BLANK COMMENT SHEET

Additional Comments for Appendix

(11097 Etectric Transportation 7P ptications All Rights Reserved



